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(54) BLOCK NOISE ELIMINATING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a block noise eliminating apparatus capable of 
eliminating a block noise. 

SOLUTION: The block noise eliminating apparatus is provided with a peripheral pixel 
information generating means for acquiring a pixel value of each pixel in a reference 
pixel region from a digital signal after analog/digital conversion and calculating a 
difference absolute value among the pixels adjacent to each other in a horizontal 
direction in the reference pixel region; a block border discrimination means for 
discriminating whether or not a border position between a target pixel and an adjacent 
pixel at a predetermined side in left and right sides with respect to the target pixel on 
the basis of each difference absolute value; and a pixel value correction means for 
correcting the pixel value of a prescribed number of the correction object pixels 
around the border position on a horizontal line including the target pixel on the basis 
of the difference absolute value between the target pixel and the adjacent pixel and 
the magnitude relation of the pixel values when the border position is discriminated to 
be the block border. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are decrypted after being coded by a block unit of a predetermined sizeand 



an analog signal by which the DA translation was carried out further after that is 
inputtedln a block noise stripper in apparatus provided with an A/D converter which 
changes an analog input signal into a digital signalBased on the number of sampling 
clocks of an A/D converterhorizontal size of an encoding unit block over a digital 
signal after an AD translation is presumedA block size estimation means which 
determines a reference pixel field required for a central block border [ noticed picture 
element ]-almost judging based on an estimation resultWhile acquiring a pixel value of 
each pixel in the above-mentioned reference pixel field from a digital signal after an 
AD translation based on a reference pixel field determined by a block size estimation 
meansA peripheral-pixel-information creating means which computes a difference 
absolute value between pixels which adjoin horizontally in the above-mentioned 
reference pixel fieldBased on each difference absolute value computed by peripheral- 
pixel-information creating meansWhen judged with the above-mentioned boundary 
position being a block border by a block border judging means and a block border 
judging means which judge whether a boundary position of an adjacent pixel and the 
above-mentioned noticed picture element in a side beforehand defined among left- 
hand side and right-hand side to the above-mentioned noticed picture element is a 
block borderA block noise stripper having a pixel value compensation means which 
amends a pixel value of an object-of-amendment pixel which consists of the number 
of business near [ above-mentioned ] the boundary position on a horizontal line 
containing a noticed picture element based on size relation of difference absolute 
values of the above-mentioned noticed picture element and the above-mentioned 
adjacent pixeland those pixel values. 

[Claim 2]The block noise stripper according to claim 1 wherein a block size estimation 
means is what determines a reference pixel field based on perpendicular direction size 
of a reference pixel field beforehand appointed at horizontal size of a presumed 
encoding unit block. 

[Claim 3] A block border judging means performs LPF processing for every difference 
absolute value group of the things with same horizontal position of the difference 
absolute values computed by peripheral-pixel-information creating meansA block 
noise stripper given in either of claims 1 and 2 characterized by being what judges 
whether the above-mentioned boundary position is a block border based on each LPF 
processing result. 

[Claim 4]When a pixel value compensation means is judged as the above-mentioned 
boundary position being a block border by a block border judging meansBased on a 
difference absolute value of the above-mentioned noticed picture element and the 
above-mentioned adjacent pixela size of a correction amount to each object-of- 
amendment pixelDetermine to become so small that it keep away from the above- 
mentioned boundaryand the degree direction of a correction amount to each object- 
of-amendment pixel is determined based on size relation of a pixel value of the 
above-mentioned noticed picture element and the above-mentioned adjacent pixelA 



block noise stripper given in either of claims 12and 3 characterized by amending a 
pixel value of each object-of-amendment pixel based on a size and the degree 
direction of a correction amount which were determined. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a block noise stripper. 
[0002] 

[Description of the Prior Art]Like the MPEG compression used for DVDwhen 
performing coding/decryption by a block unitit may originate in the error levels at the 
time of decoding differing for every block unitand a noise (block noise) may occur in a 
block border. Thenwhen the block border is known beforehandthe art (henceforth the 
1st conventional technology) for reducing a block noise at the time of decoding is 
already developed by smoothing the pixel value of the pixel of the order plurality near 
a block border. This 1st conventional technology is explained. 

[0003] Drawing 1 expresses the pixel number and block unit at the time of the coding 
to the original image of MPEG 2 (for NTSC). 

[0004]The number of horizontal picture elements is [ 704 and the vertical pixel 
number of the original image of MPEG 2 (for NTSC) ] 480. 
The sizes of an encoding unit block are 8 pixels x 8 pixels. 

[0005] Drawing 2 shows the block border. 

[0006]Herethe boundary of the block B (MN) and the block B (M+1N) which adjoins 
two transverse directions is shown. 

[0007] Drawing 3 shows the signal level (black dot) of pixel P m - 4 near the block border of drawing 2rT 

P m+5andn and the signal level (white round head) after smoothing. 

[0008]In [ so that the signal level (black dot) in front of smooth of pixel P m _ 4 near a block 

bordem"Pm+5and n ma y show ] before smoothingSince the level difference of two pixel P m 

which faces across a b.ockboundarvpositionnPm.iandn largea block noise occurs in a block boundary 

position. 

[0009]Since the level difference of the pixel in a block boundary part is reduced after 
smoothing so that the signal level (white round head) after smooth of pixel P m _ 4neara 
block bordem" P m +5 andn may showa block noise stops occurring. 

[0010]By detecting a block border and smoothing the pixel value of the pixel of the 
order plurality near [ which was detected ] a block border as conventional 
technologyeven when a block border is indefiniteThe art (the 2nd conventional 
technology) for reducing a block noise at the time of decoding is also already 
developed (refer to JP2000-50275A). Howeverin this 2nd conventional technologyin 



order to detect a block borderthe block size of the picture image data used as the 
candidate for detection needs to be known. When the original profiling information 
(especially levela vertical outline) of a picture exists in the 2nd conventional 
technologydetection of an exact block boundary position is difficult. 
[0011] 

[Problem(s) to be Solved by the Invention]By the waysome apparatus into which the 
video signal after decoding of the image by which MPEG compression was carried out 
is inputted as an analog signal performs digital signal processingafter changing into a 
digital signal the analog signal inputted like a liquid crystal projector with an A/D 
converter. 

[001 2]In such apparatusdepending on the sampling frequency of an A/D converter. 
Since the block size after an A/D conversion may differ from the block size at the 
time of decodinga block border cannot be detected in the 2nd conventional 
technology of the abovebut there is a problem that a block noise is unremovable. 
[0013]In apparatus provided with the A/D converter which this invention is decrypted 
after being coded by a block unitthe analog signal by which the DA translation was 
carried out further after that is inputtedand changes an analog input signal into a 
digital signallt aims at providing the block noise stripper which can remove a block 
noise. 
[0014] 

[Means for Solving the Problem]The invention according to claim 1 is decrypted after 
being coded by a block unit of a predetermined sizeln a block noise stripper in 
apparatus provided with an A/D converter which an analog signal by which the DA 
translation was carried out further after that is inputtedand changes an analog input 
signal into a digital signalBased on the number of sampling clocks of an A/D 
converterhorizontal size of an encoding unit block over a digital signal after an AD 
translation is presumedA block size estimation means which determines a reference 
pixel field required for a central block border [ noticed picture element ]-almost 
judging based on an estimation resultWhile acquiring a pixel value of each pixel in the 
above-mentioned reference pixel field from a digital signal after an AD translation 
based on a reference pixel field determined by a block size estimation meansA 
peripheral-pixeHnformation creating means which computes a difference absolute 
value between pixels which adjoin horizontally in the above-mentioned reference pixel 
fieldA block border judging means which judges whether a boundary position of an 
adjacent pixel and the above-mentioned noticed picture element which are in a side 
beforehand defined among left-hand side and right-hand side to the above-mentioned 
noticed picture element based on each difference absolute value computed by 
peripheral-pixel-information creating means is a block borderWhen judged with the 
above-mentioned boundary position being a block border by a block border judging 
meansBased on size relation of difference absolute values of the above-mentioned 
noticed picture element and the above-mentioned adjacent pixeland those pixel 



valuesit has a pixel value compensation means which amends a pixel value of an 
object-of-amendment pixel which consists of the number of business near [ above- 
mentioned ] the boundary position on a horizontal line containing a noticed picture 
element. 

[0015]The invention according to claim 2 is characterized by a block size estimation 
means being what determines a reference pixel field based on perpendicular, direction 
size of a reference pixel field beforehand appointed at horizontal size of a presumed 
encoding unit block in the invention according to claim 1. 

[0016]In the invention according to claim 1 to 2the invention according to claim 3 a 
block border judging meansLPF processing is performed for every difference absolute 
value group of the things with same horizontal position of the difference absolute 
values computed by peripheral-pixel-information creating meansand it is 
characterized by being what judges whether the above-mentioned boundary position 
is a block border based on each LPF processing result. 

[0017]In the invention according to claim 1 to 3the invention according to claim 4 a 
pixel value compensation meansWhen judged with the above-mentioned boundary 
position being a block border by a block border judging meansBased on a difference 
absolute value of the above-mentioned noticed picture element and the above- 
mentioned adjacent pixela size of a correction amount to each object-of-amendment 
pixelDetermine to become so small that it keep away from the above-mentioned 
boundaryand the degree direction of a correction amount to each object-of- 
amendment pixel is determined based on size relation of a pixel value of the above- 
mentioned noticed picture element and the above-mentioned adjacent pixelBased on 
a size and the degree direction of a correction amount which were determineda pixel 
value of each object-of-amendment pixel is amended. 
[0018] 

[Embodiment of the InventionjHereafterthis embodiment of the invention is described 
with reference to drawing 4 - drawing 12 . 

[0019][1]Explanation of the overall composition of a block noise stripper 
[0020] Drawing 4 shows the composition of the block noise stripper provided in the 
liquid crystal projector. 

[0021]Sampling clocks of frequency with which the number of horizontal picture 
elements of the digital signal after the AD translation by ADC1 turns into the number 
of horizontal picture elements according to the liquid crystal panel of the liquid crystal 
projector are given to ADC1. ADC1 changes into a digital signal the analog input 
signal inputted into a liquid crystal projector based on the given sampling clocks. An 
analog input signal is a signal by which was decrypted after being coded by the block 
unit of 8x8and the DA translation was carried out further after that here. 
[0022]Based on the number of sampling clocks of ADCIthe block size estimating part 
2 determines a reference pixel field required for the judgment of a central block 
border [ noticed picture element ] almostand outputs it as reference pixel area 



information. 

[0023]The digital signal obtained by ADC1 is sent to the peripheral-pixel-information 
generation part 3. The reference pixel area information outputted from the block size 
estimating part 2 is also sent to the peripheral-pixel-information generation part 3. 
[0024]While the peripherahpixel-information generation part 3 acquires the pixel value 
of each pixel in a reference pixel field from the digital signal obtained by ADC1 based 
on reference pixel area informationBased on the rule beforehand determined as the 
difference absolute value between the pixels which adjoin horizontally in the above- 
mentioned reference pixel fieldthe maximum of various kinds of difference absolute 
values is computed and outputted. The numerals (numerals of the difference of them) 
showing the size relation of a noticed picture element and the pixel of the right-hand 
are outputted. 

[0025]Each difference absolute value is sent to the block border judgment part 4 from 
the peripheral-pixel-information generation part 3. The difference absolute value of a 
noticed picture element and the pixel of the right-hand and the maximum of various 
kinds of difference absolute values are sent to the block noise correction amount 
control section 5 from the peripherahpixel-information generation part 3. While the 
pixel value of the pixel value object-of-amendment field in the reference pixel field 
determined as the block noise removing part (pixel value amendment part) 6 from the 
peripherahpixel-information generation part 3 to a reference pixel field is sentthe 
numerals of the difference of a noticed picture element and the pixel of the right- 
hand are sent. 

[0026]The reference pixel area information outputted from the block size estimating 
part 2 is also sent to the block border judgment part 4. The block border judgment 
part 4 judges whether the boundary (block border determination object position) of a 
noticed picture element and the pixel of the right-hand is a block border based on 
each difference absolute value in a reference pixel field. The decision result by the 
block border judgment part 4 is sent to the block noise removing part 6. 
[0027]The reference pixel area information outputted from the block size estimating 
part 2 is also sent to the block noise correction amount control section 5. The block 
noise correction amount control section 5 computes the correction amount of a block 
noise based on the difference absolute value of a noticed picture element and the 
pixel of the right-handand the maximum of various kinds of difference absolute values. 
The correction amount of the block noise computed by the block noise correction 
amount control section 5 is sent to the block noise removing part 6. 
[0028]The reference pixel area information outputted from the block size estimating 
part 2 is also sent to the block noise removing part 6. When the block noise removing 
part 6 is judged as a block border determination object position being a block border 
by the block border judgment part 4Based on the numerals of the difference value of 
the correction amount and noticed picture element which were computed by the 
block noise correction amount control section 5and the pixel of the right-handthe 



pixel value of a pixel value object-of^amendment field is amended. 
[0029][2]Explanation of operation of the block size estimating part 2 [0030]Hereit 
explains taking the case of the case where an analog input signal is a video signal for 
NTSC of MPEG 2 shown in drawing 1 . 

[Q031]Since the number of horizontal picture elements of the liquid crystal panel is 
beforehand known as mentioned abovethe number of horizontal picture elements 
required of the digital signal after the AD translation by ADC1 according to this is 
decided. If the number of horizontal picture elements required of the digital signal 
after an AD translation is decidedthe frequency (the number of sampling clocks) of 
the sampling clocks given to ADC1 will be decided. The block size estimating part 2 
presumes first the horizontal size of the encoding unit block over the digital signal 
obtained by ADC1. And reference pixel area information is generated based on the 
horizontal size of the presumed block. 

[Q032] Drawing 5 (a) the horizontal size of the block presumed when the number of 
horizontal picture elements as which the horizontal size of the block at the time of 
decoding is required of drawing 5 (b) by the digital signal after an AD translation is 
1024 Drawing 4 (c) shows the horizontal size of the block presumed when the number 
of horizontal picture elements required of the digital signal after an AD translation is 
1 280respectively. 

[0033]The horizontal size of a block is determined by the value of {(horizontal size of 
the block at the time of decoding) x(number of horizontal picture elements required of 
digital signal after AD translation) / (the number of horizontal picture elements of an 
original image)}. 

[0034]In the horizontal size of the block at the time of decodingwhen 8 and the 
number of horizontal picture elements of an original image are set to 704 and the 
number of horizontal picture elements required of the digital signal after an AD 
translation is 1024the horizontal size of a block is presumed to be 1 1-12 pixels. When 
the number of horizontal picture elements required of the digital signal after an AD 
translation is 1280the horizontal size of a block is presumed to be 14-15 pixels. 
[0035]If the number of horizontal picture elements of the presumed block is set to 
Xthe number of horizontal picture elements will be (2X+2)andas for a reference pixel 
fielda vertical pixel number will serve as a field of the size of 10-20. The decision 
precision of a block border becomes highso that a vertical pixel number is enlarged. 
[0036]In the following explanationin order to explain simplyX horizontal picture 
elements of the presumed block are set to 6and the number of horizontal picture 
elements of a reference pixel field is set to 14. The vertical pixel number of a 
reference pixel field is set to 3. That isa reference pixel field contains a noticed 
picture element in the center mostlyas shown in drawing 7 and in the number of level 
picturesthe number of vertical lines serves as a field of the size of 3 by 14. 
[0037][3]Explanation about the peripheral-pixel-information generation part 3 
[0038] Drawing 6 shows the composition of the peripheral-pixel-information generation 



part 3. The peripheral-pixeHnformation generation part 3 is provided with the delay 
part 31 the difference absolute value calculation part 32and the maximum primary 
detecting element 33. 

[0039]The delay part 31 outputs parallel the pixel value of each pixel in a reference 
pixel field (the above-mentioned example three-line field of 14 rows) based on the 
reference pixel area information sent from the block size estimating part 2. 
[0040]The difference absolute value calculation part 32 generates the numerals of the 
difference result corresponding to each difference absolute value while computing the 
difference absolute value between the adjacent pixels horizontally located in a line for 
every horizontal line based on the pixel value of each pixel in the reference pixel field 
obtained from the delay part 31. 

[0041]For exampleas shown in drawing 7 suppose that the pixel and pixel value of a 
reference pixel field are expressed with P [-6-1] - P [+7+1]. P [00] is a noticed 
picture element 

[0042]It is a difference absolute value between the adjacent pixels in the line 0 
(noticed line) DO [0] Suppose that it expresses with -DO [12]. Hereit is DO [0]. =|P [- 
60] -P [-50] It is |. Suppose that the difference absolute value between the adjacent 
pixels in the line 1 (it is a line on one line from a noticed line) is expressed with Dm 
[0] - Dm [12]. the difference absolute value between the adjacent pixels in the line+1 
(it is a line under one line from a noticed line) — Dp [0] - suppose that it expresses 
with Dp [12]. 

[0043]The maximum primary detecting element 33 computes various kinds of following 
maximums based on each difference absolute value obtained from the difference 
absolute value calculation part 32. it is shown in drawing 7 — as — the field A — DO 
[1] -DO [5] Dm [1] - Dm [5] Dp [1] - Dp [5] The left side region to include is said and 
with the field B. DO [7] -DO [1 1] Dm [7] - Dm [1 1] and Dp [7] - the left side region 
containing Dp [11] is said. 

[0044]D0_MAX A : DO [1] in the field A -DO [5] The inner maximum (this example DO 
[4]) 

D0_MAX_B : DO [7] in the field B The maximum of -DO [1 1] (this example DO [10]) 
DO.MAX : DO [1] within the limits of the fields A and B The maximum of -DO [1 1] (this 
example DO [4]) 

D0_MAX-1: Difference absolute value which adjoins the left-hand side of D0_MAX 
(this example DO [3]) 

D0_MAX+1: Difference absolute value which adjoins the right-hand side of D0_MAX 
(this example DO [5]) 

[0045]Dm [max] : Difference absolute value on the line 1 corresponding to the 
position of D0_MAX (this example Dm [4]) 

Dm [max-1] : Dm [max] Difference absolute value which adjoins left-hand side (this 
example Dm [3]) 

Dm [max+1] : Dm [max] Difference absolute value which adjoins right-hand side (this 



example Dm [5]) 

[0046]Dp [max] : Difference absolute value on the line+1 corresponding to the 
position of D0_MAX (this example Dp [4]) 

Dp [max-1] : Dp [max] Difference absolute value which adjoins left-hand side (this 
example Dp [3]) 

Dp [max+1] : Dp [max] Difference absolute value which adjoins right-hand side (this 
example Dp [5]) 

[0047]Dm_MAX : Dm value which serves as the maximum in the field (this example the 
field A) where D0_MAX exists (this example Dm [1]) 

Dp_MAX : Dp value which serves as the maximum in the field (this example the field 
A) where D0_MAX exists (this example Dp [4]). 

[0048][4]Explanation about the block border judgment part 4 [0049] Drawing 8 shows 
the composition of the block border judgment part 4. 

[0050]The block border judgment part 4 is provided with LPF41the maximum primary 
detecting element 42and the judgment part 43. 

[0051]difference absolute value DO [0] in which LPF41 was computed by the 
peripheral-pixel-information generation part 3 in the reference pixel field -DO [12] and 
Dm [0] - Dm [12] and Dp [0] - LPF processing is perpendicularly performed to Dp 
[12]. 

[0052]that is — performing LPF processing to the difference absolute value of the 
same horizontal position of three linesas shown in drawing 9 — DF [0] - DF [12] is 
obtained. For exampleDF [0] It becomes = (+K0andkm-Dm[0] DO [0]+Kp-Dp [0]). 
KmKOand Kp are the tap coefficients of LPF. 

[0053]each difference absolute value DF [0] after the LPF processing by which the 
maximum primary detecting element 42 is obtained from LPF41 - the following 
maximums are computed based on DF [12]. As shown in drawing 9 with the field Aout 
DF [1] - DF [2] the field to include — the field Ain — DF [3] - DF [5] the field to 
include — the field Bin — DF [7] - DF [9] The field where the field Bout includes the 
field to include for DF [10] - DF [1 1] is saidrespectively. 

[0054]DF_MAX_in: DF value DF_MAX_Aout which serves as the maximum in the range 
of the field Ain and the field Bin: DF value DF_MAX_Bout which serves as the 
maximum in the range of the field Aout: DF value which serves as the maximum in the 
range of the field Bout [0055]each difference absolute value DF [0] after the LPF 
processing from which the judgment part 43 was obtained by LPF41 - with DF [12]. 
Based on various maximum DF_MAX_in got by the maximum primary detecting 
element 42DF_MAX_Aoutand DF_MAXJ3outNoticed picture element P [00] and pixel 
[ of the right-hand ] P [+10] Boundary (block border determination object position) It 
is judged whether it is a block border. 

[0056]That isthe judgment part 43 is a following formula (1). It judges whether 
conditions are fulfilled or not and is a following formula (1). When conditions are 
fulfilledthe above-mentioned block border determination object position judges with it 



being a block border. 

[0057]DF [6] >DF_MAXJn and DF [0] >MAX_Aout and DF[12] >DF_MAX_Bout — (1) 
[0058]When it judges with it not being a block border about the signal of decision 
value" 1" when the above-mentioned block border determination object position 
judges with it being a block borderthe signal of decision value"0" is outputted. 
[0059][5]Explanation about the block noise correction amount control section 5 
[0060] Drawing 10 shows the composition of the block noise correction amount 
control section 5. 

[0061]The block noise correction amount control section 5 is provided with the gain 
calculation part 51the gain correcting part 52and the correction amount calculation 
section 53. 

[0062]the gain calculation part 51 — difference absolute value DO [6] of a block 
border determination object position (boundary of noticed picture element P [00] and 
pixel [ of the right-hand ] P [+10]) ** — based on the difference absolute value-gain 
characteristics defined beforehandthe gain for controlling a block noise correction 
amount is computed. 

[0063]The difference absolute value-gain characteristics defined beforehand are the 
difference absolute values DO [6]as shown in drawing 10 . The gain G serves as 
constant value below with a predetermined thresholdand it is the difference absolute 
value DO [6]. If a predetermined threshold is exceededit has the characteristic that 
the gain G falls gradually from the above-mentioned constant value. 
[0064]The gain correcting part 52 amends the gain G acquired from the gain 
calculation part 51 based on the various maximums obtained from the peripheral- 
pixel-information generation part 3. 

[0065]That isthe gain correcting part 52 is a following formula (2) first. It is judged 
whether all the conditions of (3) are fulfilled. 

[0066]Dm [max] >=Dm_MAX and Dp [max] >=Do_MAX — (2) [0067]{Dm[max-1] <Dm 
[max]> Dm [max+1] and D0_MAX-KD0_MAX> D0.MAX+1 and Dp[max-1] <Dp [max]> 
Dp [max+1]} or {Dm[max-1] <Dm [max]. <=Dm [max+1] And DO.MAX-KDO.MAX 
<=D0_MAX+1 and Dp[max-1] <Dp [max] <=Dp] [max+1] 

or — { — Dm — [ — max -one — ] — >= — Dm — [ — max — ] — > — Dm — [ — 
max — + — one — ] — and — D — zero — _ — MAX -one — >= — D — zero — 

- MAX — > — D — zero — _ — MAX — + — one — and — Dp — [ — max -one — ] 

— >= — Dp — [ — max — ] — > — Dp — [ — max — + — one — ] — } — (3) 
[0068]And a formula (2) and (3) When all conditions are fulfilledthe gain correcting 
part 52 is a boundary ingredient (outline components in an image) in addition to the 
above-mentioned block border determination object position. It judges that it may 
exist and the gain G acquired from the gain calculation part 51 is set to reduction or 0. 
A formula (2) and (3) When at least one conditions of conditions are not fulfilledthe 
gain correcting part 52 outputs the gain G acquired from the gain calculation part 51 
as it is. The gain outputted from the gain correcting part 52 will be expressed with G'. 



[0069]The correction amount calculation section 53 is the difference absolute value 
DO of a block border determination object position [6]. The multiplication of gain G' 
obtained by the gain correcting part 52 is carried outand the multiplication result 
(G'xDO [6]) is outputted as a correction amount. 

[0070][6]Explanation about the block noise removing part 6 [007 1] Drawing 1 1 shows 
the composition of the block noise removing part 6. 

[0072]The block noise removing part 6 is provided with the counter 61the correction 
amount selecting part 62 classified by picture element positionthe adding machine 
63and the selector 64. 

[0073]The decision result (decision value "1" or "0") from the block border judgment 
part 4 inputs into the counter 61. When a decision value is "1"the numerical count 
according to an object-of-amendment field pixel number is started. An object-of- 
amendment field pixel number is set as the same number as the number of horizontal 
picture elements of the block searched for by the block size estimating part 2. An 
object-of-amendment field pixel consists of a noticed picture element and a pixel 
before and behind thatand is set as P [-20]P [-10]P [00]P [+10]P [+20]and P [+30] in 
this example. 

[0074]Thereforein this exampleif the counter 61 counts the number to 1-6 one by 
one when a decision value is "T'and counted value is set to 6that next will return to 
the initial value 0. When a decision value is "0"the counter 61 does not perform count 
operation. 

[0075]The correction amount selecting part 62 classified by picture element position 
determines the absolute value of a coefficient to determine the position of a 
processing-object pixel and for this determine the correction amount corresponding 
to the pixel based on the counted value of the counter 61. This is for the further pixel 
from a block border judging position decreasing a correction amount, this example — 
P [-20]P [-10]P [00]P [+10]P [+20]and P [+30] — it is alikerespectively and the 
coefficient K1 and K2 receivingK3K4K5and the absolute value of K6 are determined 
as 1/81/41/21/21/4and 1/8 

[0076]Based on the numerals of the adjacent pixel difference value (P[00]-P [+10]) of 
a block border judging positionthe numerals of the coefficient corresponding to each 
processing-object pixel are determined. This is because addition and subtraction of a 
correction amount become reverse on right-hand side and left-hand side bordering on 
a block border judging position, this example — the numerals of the adjacent pixel 
difference value (P[00]-P [+10]) of a block border judging position — right — ( — +) it 
is — to a case, adding - to the correction amount to the pixel on the left-hand side 
of a block border judging position — the numerals of the adjacent pixel difference 
value (P[00]-P [+10]) of a block border judging position — negative — (-) it is - is 
added to a case at the correction amount to the pixel on the right-hand side of a 
block border judging position. 

[0077]And it generates by carrying out the multiplication of the coefficient Ki (i= 12 — 



6) corresponding to the processing-object pixel to the correction amount to which 
the correction amount to each processing-object pixel is sent from the block noise 
correction amount control section 5. 

[0078]The adding machine 63 adds the corresponding correction amount generated by 
the correction amount selecting part 62 classified by picture element position to pixel 
value [ of the object-of-amendment pixel sent from the peripheral-pixel-information 
generation part 3 ] P [-20]P [-10]P [00]P [+10]P [+20]and P [+30]. 
[0079]Pixel value [ of the object-of-amendment pixel sent from the peripheral-pixel- 
information generation part 3 ] P [-20]P [-10]P [00]P [+10]P [+20]P [+30]and the 
corrected pixel value of the object-of-amendment pixel computed by the adding 
machine 63 input into the selector 64. The selector 64 outputs pixel value [ of the 
object-of-amendment pixel sent from the peripheral-pixeHnformation generation part 
3 ] P [-20]P [-10]P [00]P [+10]P [+20]and P [+30] as it iswhen the counter value of 
the counter 61 is 0. When the counter value of the counter 61 is except zerothe 
selector 64 outputs the corrected pixel value corresponding to the pixel according to 
the counted value. 

[0080] it is shown in drawing 12 — as — noticed picture element P [00] and pixel [ of 
the right-hand ] P [+10] When judged with a bordering block border determination 
object position being a block borderPixel value [ of an object-of-amendment pixel ] P 
[-20]P [-10]P [00]P [+10]P [+20]and P [+30] are amended as follows. 
[0081] 

(a) P[00]-P [+10]. In the case of <0 (0] P'[04P'2P'0] =P[00]+G'xD0[6] /0=P[- 
10]+G'xD0[6] /0=P[-28P'0]+GxD0[6] /0=P[+1) [ [-10] ] [ [-20] ] [ [+10] ] - +2 and 
xD0[6] / G'2P' [0] =P [+20] +3 and xD0[6] / -G'4P' [0] =P [+30] -G'xDO [6] /8 [0082] 

(b) P[00]-P [+10]. In the case of >=0 (0] P'[04P'2P'0] =P[00]-G'xD0[6] /0=P[-10]- 
G'xD0[6] /0=P[-28P'0] -G'xD0[6] /0=P[+1) [ [-10] ] [ [-20] ] [ [+10] ] + +2 and 
xD0[6] / G'2P T [0] =P [+20] +3 and xD0[6] / +G*4P' [0] =P [+30] +G'xD0 [6] /8 
[0083]Although the horizontal block border was judged and the block noise in the 
boundary part is removed in the above-mentioned embodimentby the same methoda 
vertical block border can be judged and the block noise in the boundary part can also 
be removed. In judging a vertical block border and removing the block noise in the 
boundary partin the block size estimating part 2it presumes the perpendicular 
direction size of a block as follows first. 

[0084]That isthe perpendicular direction size of a block is determined by the value of 
{(perpendicular direction size of the block at the time of decoding) x(vertical pixel 
number required of digital signal after AD translation) / (vertical pixel number of an 
original image)}. In the perpendicular direction size of the block at the time of 
decodingwhen the vertical pixel number of 8 and an original image is set to 480 and 
the vertical pixel number required of the digital signal after an AD translation is 
480the perpendicular direction size of a block is presumed to be 8 pixels. 
[0085]And reference pixel area information is generated based on the perpendicular 



direction size of the presumed block. That isif the vertical pixel number of the 
presumed block is set to Ya vertical pixel number will be (2Y+2) and a reference pixel 
field will turn into a field of a size whose number of horizontal picture elements is 
about 33. The decision precision of a block border becomes highso that the number of 
horizontal picture elements is enlarged. 

[0086]This invention is applicable to a PDP displaydigital TVthe display provided with 
the organic electroluminescence display besides a liquid crystal projectoretc. 
[0087] 

[Effect of the Invention]According to this inventionit can be decrypted after being 
coded by a block unitand the analog signal by which the DA translation was carried 
out further after that can be inputtedand a block noise can be removed now in 
apparatus provided with the A/D converter which changes an analog input signal into 
a digital signal. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram showing the image data of MPEG 2 (for NTSC). 
[Drawing 2] It is a mimetic diagram showing the block border of the image data of 
drawing 1 . 

[Drawing 3] It is a graph which shows the signal level (black dot) of pixel P m _ 4near ^ b iock 
border of drawing 2 n"P m+5 andnand the signal level (white round head) after smoothing. 
[Drawing 4] It is a block diagram showing the composition of the block noise stripper 
provided in the liquid crystal projector. 

[Drawing 5] It is a mimetic diagram showing the horizontal size of the block presumed 
when the horizontal size of the block presumed when the horizontal size of the block 
over an analog input signal and the number of horizontal picture elements of the 
presumed liquid crystal panel are 1024and the presumed number of horizontal picture 
elements of a liquid crystal panel are 1 280respectively. 

[Drawing 6] It is a block diagram showing the composition of the peripheral-pixel- 
information generation part 3. 

[Drawing 7] It is a mimetic diagram showing various kinds of maximums got by the pixel 
value of the pixel of a reference pixel fieldeach difference absolute value obtained 
from the difference absolute value calculation part 32and the maximum primary 
detecting element 33. 

[Drawing 8] It is a block diagram showing the composition of the block border judgment 
part 4. 

[Drawing 9] It is a mimetic diagram showing various kinds of maximums after the LPF 
processing obtained by LPF41 absolutely got by a difference value and the maximum 
primary detecting element 42. 



[Drawing 10] It is a block diagram showing the composition of the block noise 
correction amount control section 5. 

[Drawing 1 1] It is a block diagram showing the composition of the block noise removing 
part 6. 

[Drawing 12] Noticed picture element P [00] and pixel [ of the right-hand ] P [+10] It 
is a mimetic diagram showing the object-of-amendment pixel at the time of being 
judged with a bordering block border determination object position being a block 
border. 

[Description of Notations] 

1 ADC 

2 Block size estimating part 

3 Peripheral-pixehinformation generation part 

4 Block border judgment part 

5 Block noise correction amount control section 5 

6 Block noise removing part 
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[If 1 1 F/t5£©** ?©XP y ^igffiT'ft^b* 

AD^jMiro^vxyv^py^Sttcs^T* ad 

*Btf**tr*» Xp y ? ftfl*j£lc<»ft:#BB£ 

m«3uer * xp •> * * -r xit^s. 

Xp y ^ V-f X«tS#SK <fc o T*!£**ifc1MBB«« 

B*WH4©ftBSofliHftBff*-«&&fcii:, ±ib 

flfflB«1tW£JS#8McJ:oT*tt*ftfc*S*^ffl 
fc*2H/»T» ±E»iB«fc»LT:fc«;6*tt6flM>3 
•5 ^46^46 5 tifcBtc $ 5 BtSBS <t ±fH>i § BS <t © 
WlttW^a y ^WPft^i^SfrSWSr * y 

Xp y *«!H>J£#«te<fc oT±I3«$M&«tf Xd v * 
SWM5*£«SS*ifcliS» ±e&SB*£±EBS 

bb t ©g#*&*Mifc <trH-ft e ©bbb©*'J \bb k 

JMttBtt ifi©JWBttfr 5 ft «BiEmflX©flB**« 
jE-rSHJMMiEm 

B. 

[R*JS2] Xnv*tMXIi3£#«tt. «S*ftfc 

»6tir=*!HH«WSE©SS*lRl1t-fXt(c»^T» 

$51 lEK«©7ny*/-fXP*5S£«. 
HttI3] Xny*«IW!l£¥B«\ BiBBXflHH 

U *LPF«atS*lc»-5^T» ±BWMMWXn 
y ^«WP»**«H(*WSr **>©?£* C £ *W8 
1 2©i/>-fft*HcE«©Xn y 

-rx&sgB, 

[»*3a4] Mmmffittmt. xay^aiiMus* 

mt «fc 9T±E«IMMff?D y <t* 

fcS^T, »BE»*B»fcS*-*«iE«<!!>*** 
* . JJHWfr5il#fr*«£'.h* < ft* J: 5 U5fe& 
U ±EaaBB£±E«BBB£©B»ffl<D*'.hB« 

^t>Ts £ffijEttftBB©BJISfiI*ffiiE-r*CiSft!a 



[BHOBflttttH] 
[000 1] 

[fMtoBTSSBGaW C©»Wtt» XPy^/'TX 

h&bbkb-ts. 

[0002] 

[fi£3fc©8fl!j] DVDfcJBl*SftT^*MPEGBEIBS 
CD* ? fc. Xp ?^ittT1«ft/«fft*fT?iH. 

HLTXnv**!Mc/-fX (XPy^-Z-TX) 
riCttfJB*. *CT\ Xny^WMMWMhfc-aT 
i^t§£U:> Xay9WM$^flftffBaB«4>BB 
fbT « z t \z «fc y „ Xp y * / -fXZ'ttmz 

[0003] B1(tx MPEG2 (NTSCffl) ©JIB 

[0004] MPEG2 (NTSCffl) ©HB^tt. * 
^BBiitf 7 0 4, BSBSfttf 4 8 0 T£ 'J , tfmt 
*ttXny*©***tt8B*x 8BXT««. 

[0005] B 2 It. 707 ?mm*7T. LTt^„ 

[0 0 0 6] dCT-tt. 2o©Si7jiSlcKy^5XPy 
-7B(M,Nk 7Py^B(M+1.N ) ©it#£SLTl^<, 

[0 0 0 7] M3lt. B2©XPv**iM*rififl!>B»P 
m-4.n ~P m+5,n ©fl^l^U (HA) ¥;t<b«© 

[0008] 7P y 9 Wlftiff0>flSP m-4. n ~P 
m+5,n ©¥7iSu©ffl*U A :^ (HA) ^6t)fr5«fc5 

©B^P m,n » P m+l.n ©U^/U«tf**^fta6» 
y ^«#ffiST*7P y -7 y -f XA^f 
[0009] 7a y ^^HWjfi©BSP m-4. n ~P 
m+5,n ©^^©ffi^U^U (Sft) 6^6t>A^<fc5 
IE, ¥)ifk^lcfc^Tli, ^□•y^»ffST©B*©U' 
^l/MtfffiitSft* ft46, 7P y ^ / ■< XtimS. Lft < 

[0 0 10] SfJKfiEWi: LT> 7Py*«!W 

P y ^aflWifiWBSiaKOBBOBBffiSTTlMb-r * 
c i J: y » 7p y ^ J << X^S^lcfiM* -ti-Sfcii 
©Sffi (m2©Sf3tift^) t,ttlcM«**lT^* (#1 
2000-50275 9£B$B) . fc/£U C©m 2 
©S£3Ra«T«. 7Py7«W^tb-r^Ti:«>lCti, 
UlWfctftSttBx-r ?©7p y ^^-f XJWMPoTl* 

iE«47Py^*»ffiB©«ffll*BllT»S«. 
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[00 1 1] 

imWM7kL£ottZmM) tZ\?>T\ MPEGE 

A7d* nsss©* iza. shi^p i/JLttoxo izx 

[0 0 12] CKDid&gSSSKfc^Ttf, A/Dg£§g 

<wvxu v^jaawc *oTtt» A/Da»sw>^p 

[ooi3] commt. 7p->^mt&T'^^k*tifc 
icifikjti, zziczomzo Am&ntircT+n 

-< x*»*r s c <k # ?s s 7p •> * y -< x&sgs* 

[0 0 14] 

[HH*»3W-*fctt<D#«l W«5IH=IBK©iBW 
14, BfrS©***©^a » WWb**ifctHca 
«fk**U SSfc^afHcDASfc^fcT^P^flW 
tfAfcStU 7*P7A73«*£T5>*Jl/fl»fcMft* 
* A DSJMI*ft%fcMlc&W-« x&s 
ttWcfcl^T* A P 9 

i n t, aaH**e»f'&i:-r*, 7p*>*«iH»jjeic 

«B4#!HH*«*»3KEr*^P * Xlf 
#RllllSfH«na)«BXOIHRfil«aH«-r« <!: ifcfc, 

^46 6 $ s Bssii* t ±es a mm t MOW 

v *!»J:6T*7p y 9«ff 

£ ±KMftHX £ (DStttftttftS <fc tf *ti 5 roii^ffl© 

■HM*«Er*HW«iiE*HWMi5lT^*Ci:*» 

[0 0 15] »*S2lCE«05IWtt. ttftgl KIBffi 
©8B£Kfc^T, 7Pv9?-rXitje#«tt» «3£*ti 



So 

[0 0 16] ffgiX3.ClBtta9B9.li> R^HI 75S2 
KB«©WHJ=6^T. 7Py9*HM»JJ£¥«tt» S3 

©TkTttfftfP] Cfc<B£3 lOSftttttttHMStt: LPF 

?p * 9flWP**<r5ti k «f!isr**iO - ff**c 
[0017] msmAKSsmmami** n^tnm3 

!WJS#SK: J: oT±E«IHIM#7p » 

»&*HHcg^T, #«EE»aiiBX(c»r««iES0!) 
±ESHI4l'6ii#»*Bir/J»* < £3 cfe3tc 

fl*asu *fe*nfc«E»!>***jsj:iHiiaesft 

[00 18] 

[gHOJtffiOflgtt] VLTs E94~Rgi 2£#bblt, 
[0019] [1] 7P'J/?/>rXI$£gB©£tttt& 

[0 0 2 0] 04(4, }S H B B XPi/'i99rtlci5W6tx/c 
?P7^/'f XRHMOfltOtioi LTl><5, 

[002 1] ADCHCli, ADC 1 [C«fc%ADSfttt 
©x^/l/fl^kTBIHHk ftHXP v>i 

Jl/f*/UsjS eft*™***** <fc a ftff«»M>tr> 
7'J>9?Py9tf4;L6tl*o ADC 114, 5*.5n 

iCATjStlSZ+P^Afifi^fcx^Mi^lCS&T 
So CCT-7^P9"A7J(1^4, 8X8ro^P<>9mfi 
«Hft**iftli:Mft* *V * eic^^lc DAS 

[0 0 2 2] ^Pu/^+MXatSa^li, ADCIOt 
[0 0 2 3] ADC 1 ^^: ^ fc•^T^#6tl/■c7v > '9;^^t^ 

(4, ®3ii^if$B4fi)6aJ3(cS6nso ®mmmft®3i 
B£gP3ici4, ^py9it-rxwtje»2^6ia***i*» 
BBjiii^iffgtse^So 

[0024] AaDDXfltffSJ&fl. 3 (4, #RIWiRtRigEflt 
IBICS^T, ADC 1 KioTtietlfexv^l/ft^ 

(Cs ±iB#SBli«^F , gicfci>T7k¥73ip]icKISt-Sii 
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[oo25] ®mmmm£.m® 3 # 6 7p <> ? mmi 

figSU 3 #6 7'P -v * y <f XH jEMMWH 5 £1*. >±g fl 

«©«*filtfl«a66ti*. A22HRflra£J$83ft*67 
Py*y-rXR£» (BSflffiES) 6lctt» 

ttWCOBKtftfaSti«&&6lc2SBB&*C!>&R 

[0026] v ^*IWJ3t*4 KH\ XP •> 

*o XPv^BIWyjMMtt* #SSlI«^lSErtO#S^ 
BStffifcB-^T* aBBB£*0:6lll0B»£fl)«f5i 

(7a v ^m^iJtstmam xp » 
g*«w*r*. xp •> ^aiiwysaw icj:«nciiji 

[0027] ?D7^ / <f XffiiEBM «0 5 fctt, XP 

y***xiije»2frSHia;!rft*#BB«*«iira* 
setiSo xny^/^xwEMflBBsi*, asux 

£ ^OfeHOil^ i: ®B^^ & &B®B#»tt«4> 

«*«tiE»^T» Xp-yf/-rx©ffliE^»aj-r 

So XP^/^XffilEWJTOSlC^oTWai^tl/i: 
7P-y?/-rXcDtfiE«tt. 7"P-;>-?/-rXI&£SI56K 

[0028] xny*y-rXR£»6jctt, ^p-y^-y- 

5o XPy*/-fXBS«6tt» Xnv*«JH>Jj£»4 
Kcfc ot XP •> *«ffWJE*ttWfflItf Xn » 

5 tws* nfcwft. xp -v*?;* xteJEmmm 5 k 

J:-9TJWl**ifc»jE«»J:lfaaiBI6t*©*»©H 

[0 0 2 9] [2) XQy*^X*JEW2©ftfM>K 
[0 0 3 0] CC?tt* 7XPXA7]fI^Jb\ BHCij* 

■rMPEG2©NTs cm<D^mm^T&^m^miz 
[0031] ±a!Lfc<fc5u:. m&i^iwim-mmw. 

tt^4&*>A^Tt^<0?\ CWdSlTTADC 1 \Z&%> 

attf a d c 1 (c^^etis^vx 1 ; >x?p 

P -TX«I5£SP 2 li, **\ ADC IKJzoTffS 

^fttt-fXlcg^VT. #BaBBB«fll«*£J5M-*. 
[0 0 3 2] 05 (a) (ia^(DXP-y><D7K¥*lR) 



x-rx*. 05 (b) itADm.&&(D7 : v*)i>®mzm 

XH-tiZ-fcywm&tfl 0 2 4©i§£t;:Jf5£?*iSXP 
y?©7}<¥7JlR]+M'X£. H4 (c) liADg}g!^©r 
-?*;U«*tcK#*h**™R»# 1 2 8 o<DJi^(c 

TVSo 

[0 0 3 3] XPy?©*¥73lR]X>rXli> { (£*B 
©XPy?©*¥£(RlX'rX) X (ADgMlOx-X* 

[0 0 3 4] «^l$ct>XPy?©7k¥£ftX'rX£8, 
J£B&©7]<¥Bfil&£7 0 4i:r£<i:, ADSM©7 
5>*/lHI*fcB#*ft**™i5ttiM 0 2 4<DJf£K 
XPf*0*¥SA1t<fXH:» 11~12B^<hit 

«*¥B**tf1 2 8 0<Dt§£K(i, Xp^^<7)*¥7j 
6X-<Xtt:1 4~1 SBJRiJtSa-h*. 
[00 3 5] «t£*tlfc^Pyffl!)*¥B««*Xi-r 
its •HmH TKVBBtttf (2X+2) T», 
MW.MM18.tr 1 0~2 OQ*$$0!>fftt£ttS. MB 

[0036] KToiwrptt* «ttB*BJi«=r*fc» 

fc, at£S*ifcXPv*0*¥B*«X*6£U #fia 
B*£®<D*¥BJ&S* 1 4tT*. $fc, $BBBB 
isE<DfiiIB*ia : &3«!:-rSo o$»J. #BBBB«tt. 

@7ic^-rct5ic. aaBB€Hts«i>*[Ed^ *¥B 

[0037] ( 3 ) mmmrnm w&ob 3 iz-o^zom 
m 

[0 0 3 8] 06tt. BaiflBlM£riW30MllB*9 
LTlASo JiSBig1f«l4figgP3li, BBB3 1. 
BMBHU1B3 2«etf(::B*flBHlB3 3*«*Tl^ 

So 

[0 0 3 9] 31SSP3 1 li. ^Py^'fX«S»2ti k 
6a6tiT<*#BB«««MIWHcB^T» *BB* 
ffi®. (±ia^JTtt3ff 1 4M©fia) W0)SB^c7)iSS 

[0040] s^*fes^fii»idagP3 2«, mm® 3 1 

»5tl**BB«B«rtO#BBOB«fflKB^T, 
**¥5'T>«»c» 7k¥#lR>lctt<HRSfl£M0>£#£ 

[004 1] fctjltf. 07lc^-r«J:3lc, »BBBB 
iSEtDB^fci^B^fB^x P [-6. -1] ~P [+7, +1] 7«r t 

tz>o p[o.o]/?aaB«T»**. 
[0042] 7-00 (2g7<r» tobbbbho 

S^JfeWfil^. D0[0] ~D0[12]T'gr<trSo CUT', 
D0[0] = I PC-6.0] -P[-5,0] | $fc, 

- 1 (ai5-f >*y 1 5-r>±fl>5-r » tobsb 
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Dm[o]~Dm[i2]?€t-r<!:-r*. * 
etc, (aa^-rv.ty 1 7-fvT©5<< 

» ?©M«HXN©&ittejttfl«* Dp[0] ~Dp[12]T' 

[0043] «*fi«$a!S& 3 3 mammav 3 

2fr5i#5tt*&M#^[lKg^lNT* ;*©<£5&& 

a©ft*<a£saj?£. U7ic^r«fc5^. us 

A ill*. D0[1] ~D0[5] . Dm[1] ~0m[5] , Dp[1] ~Dp 

[5] z$te®mmzi^\ mm tit. do en ~doh 

1] % Dm[7] ~Dm[11], Op [7] M)p[11]*£fc;£flMMS 

[0 0 4 4] 00_MAX _A : pSt8EAF*3©DO[1] ~D0 
[5] ©5 "5 ©»*{!( COffJTtt. 00 [4] ) 
D0_MAX _B : ffittBA0)DO[7] ~D0[11]©5-5©ft 

Z©0lJTU\ DO [10]) 
D0_MAX : ^SEA, B©gHF<9©D0[1] ~D0[11]©"5 
-5©ft*<I( COXMTtts D0[4] ) 

do_max - 1 : do_max a&fgicirarssftftttffl 

( DO [3]) 

D0_MAX + 1 : D0_MAX <D&miZl9m? 3M#*6*fiI 
( C©fll?W:. DO [5]) 

[0 0 4 5] Dm [max] : D0_MAX ©tiZ«lC*HS*"35 

-o-i±©M#*e*tfi( c©0j?ti> omwi > 

Dm[max-1] : Dm[max] ©£fflKBS&T*M#*&*MiI( 
iI©<SIJT'H\ Dm [3] ) 

Dm[max+1] : Om[max] ©£«K:irar33ftftttffi[ 
Dm [5] ) 

[0 0 4 6] Dp [max] : D0_HAX ©ffiglCftJST*? 
-<>+ 1 ±©S#*6*MI( COfflJTIi. Dp [4] ) 
Dp[max-1] : Dp [max] ©£flJtc$}gr*M#l&*f{iI( 
C©fl?& Dp [3] ) 

Dp[max+1] : Dp[max] ©SUlcRST £M#*e*ffil( 
C©0J?«> Dp [5] ) 

[0047] Dm_MAX : D0_MAX ??ST *®feEfc ( 
C©ffil?ii«HJaA) ZNR*£ft*Dmffi( Dm 
[1] ) 

Dp_MAX : D0_jAX tf»ar**lSW( CflDfiUTttf! 
SEA) 7ft*,i:&3DpfiI( E©fl]?tt v Dp [4] ) 
[0 0 4 8] [4] 7nv*«JH9J*»4fcOl/>T©K 

[0 0 4 9] H8li, ^Pv^«IH»J£»4©«a*5 1 » 

[0 0 5 0] 7ci'y*«IWyj£»4tt* LPF4 1, ft 

[0051] LPF4is, mmmmmmzts^z^m 
wmmtimz iz^TMmtnrzm^mnmom 

~D0[12], Dm[0] ~Dm[12], Dp[0] ~Dp[12] IcWLTS 

[0 0 5 2] ^(CnVf <fc"5lCx 3 0©7'f> 

OIBJ U*¥ffiS©M#*6*t[iIl;:*t LT L P F SGg^fr o 



DF[0] H)F[12]*»«. DF[0] = (Km • 

Dm[0] +K0-D0[0] +Kp-Dp[0] ) Km. KO, Kp 

(*LPF©*-y7#ixT<;63. 

[0 0 5 3] ft*W*tilV4 2». L P F 4 1 fr6<#5 
+15 L P F JOS&a&Sttf&ttfflDF [0] ~DF [12] Kg^ 
#<D<fc-5fcft*{iI£»ai-r£„ &fc> El 9 (C^f 
<fc-5K, tt8Aout£li, DF[1] ~DF[2] 
SUsEAin t\t. DF[3] ~DF[5] *dfcf»a*. ^tsEBin 
tit. DFC7] ~DF[9] ££t?^iSE£> (NttBout&li, DF 
[10]~DF[11]**fc»S*» ^nftimoo 

[0 0 5 4] DF MAX _in : ^isEAin fccfctf^isEBin 

<D®w?m±trzz>[)m 

df max _Aout : mmouxomm-?m±t%zw® 

DF MAX _Bout : «iSEBout(OlSiaTft*i:**DFffl 

[0 0 5 5] WSSP4 3tt, LPF4 1 lC<toT?#6n 
fc L P F BUI&©&S#iSfe*HilDF [0] ~DF[12]«h. ft* 
«£ffl»4 2fc*oTS&*lfc«M*®F_JIAX _i 

n, DF MAX _Aout, DF MAX _Bout<!:ltg-5l , 'T> >i 

BH*P[0.0]i*©fiB»<OB»>[+1.0] £©£#( 7'P 

[0 0 5 6] OS'A ¥"J^SP4 3 1*. &5t(1) flMfcft* 
Tt**«£fc» ±e7Py**JWJ£»»&IKfc 7p 

[0 0 5 7] DF[6] >DF MAX _in fro 

DF[0] >MAX _Aout 1TO 
DF[12]>DF_MAX _Bout -(1) 

[0 0 5 8] ±E7Pv**#H»J£»ftffflKfc 7P-> 
?ig?i^£*<hfy5£L7cl§£l;:tt. ipJSfii" 1" ©{I*! 
^Py^^T-St^fJSL/ca^lctt^ flfiffl" 

o" ©Awsuar*. 

[00 5 9] [5] ^Py^/-rXaiE«MW»5lCO 

[0060] H10U, 7P**yfXaiE*Mffll6B5 
©8tfiB£jnL7V*. 

[006 1] 7P-y^/'TXffiiE«*J»SP5tt» yf> 
»digP5 1 » y-OMjE«5 2te<fcl>ffiiES»ajgP5 3 

[0 0 6 2] y-0»HiSI55 1 tt, 7ay**JH)JS» 

itffiM (aaiBiisp[o.o]t*©6Hf©ii*p[+i.o] £© 
*im ©*»ts»«>o[6] t. *ttje»s*ifc«#»ft» 

[oo6 3] wsttShfciMMftaa-y-rvw* 
b. eh oizmr^^iz. s»j6»[iDo[6] tfmean 
«tt"Fn*y-r > g ft-mm 1 4 y » ^»*&mmdo [6] 

[0 0 6 4] y-f>ffiiEgB5 2(i. $B£fi£S& 



(6) 
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[0 0 6 5] -5r'-r>«IEgP5 2(*. $?\ :*5S 

(2) , (3)©&#££TSfcLTl^frSJb N £fiJ;£TSo 

[0 0 6 6] Dm [max] ^Dm MAX fro 

Dp [max] ^Do_MAX -(2) 

[0 0 6 7] { Dm[max-1]<Dm[max] >Dm[max+1] t s "0 
DO _MAX - 1 <DO_MAX >DO_MAX + 1 frODp[max-1] 
<Dp[max] >Dp[max+1] } \ttz\t 

{ Dm[max-1]<Dm[max] ^Dm[max+1] j!) s OD0 _MAX - 
1 <DO_MAX ^DO_MAX + 1 frODp[max-1] <Dp[max] 
^Dp[max+1] } 

{ Dm[max-1]^Dm[max] >Dm[max+1] frODO _MAX - 
1 ^DO_MAX >DO_MAX + 1 frODp[max-1] £Dp[max] 
>Dp[max+1] } -(3) 

[0 0 6 8] *LT. 5S(2).(3) ©&tt££TjffifcLT 
l^ZWiSlcte. y-<>ffiiEg|J5 2W, ±K-7ay9Vm 
WJB&*flWi(ttlc*JW8»( W!®*©f&fM#) 

a-rspiflattfsBstwBfu ^yvnttigus 1 turn 
snsy-rvG^g^s/cisioic-r^o sera.® ©& 

^vghidi sab*)?*. y-fvaijE»5 2fi»6ai73 
[oo69] fiiEMff asp 5 3 ya y ^ WH)JSM 

ltttB©S4MttflD0[6] IE, $V>*fIEg|$5 2U:J:o 

T&ShSy-fVG' «miu fOKmSII <G' x 
DO [6] ) SffiEMtLTaaT*. 
[0 0 7 0] [6] 7P'J/?/-<X|5££g?6U:-P^T© 

mm 

[00 7 1] mi Hi, 7nv 4 OMR 

[0 0 7 2] 70-y?/-fXBfc£Bli6Hu *-7>$6 
1 , iB«ffiSSiJ«iE*SJRgP6 2. JDffig6 3fcJ;tf-fe 
U?$6 4£fi;UV'I>o 

[0 0 7 3] a-5>$6Hci3\ ^Py^*UUpJ£94 

&*><»¥\?mm mtw r o- ) 
fl^ffl*^" 1 " ©asia*. MiE»aiti«i»Rik(c 

ffi8BX& ;£gBii£fc<fctf*©Bij«©Biitfr6fcy, 

Z ©GUTl*. P [-2, 0] . P [-1 . 0] . P [0. 0] , P [+1, 0] , P [+2. 

o] . p [+3, o] una^s tlTVSo 

[0 0 7 4] LftibT, £©0JTtt. *^>^6 1 
it. 1" ©it^cl*. 1~6$T*oaf:*KI 

W9>hU *^>hfflfi«6lcSSt, *©:«*«» 

moizmzo «jm#" o" ©if^im*. tioy 

* 6 1 hlMKfTto4:b\ 



[0 0 7 5] aSfuSS'J*iiEgS»?a56 2tt. 
6 1 ©ft -5 > HIlcS^T. MJgafcBSR©ttB*J* 

5. CCflTtt* P[-2,0],P[-1,0],P[0.0].P[+1.0].P[+ 
2, 0] . P[+3. 0] f tlTtllCttT SffRKI. K2. K3, K4, K5, K6 
©«8ffltt» 1/8, 1/4. 1/2. 1/2. 1/4. 1/8 tl*. 

[0076] tits ynvtmnmiztiimammmmm 

ttffi (P[0,0]-P[+1.0]) ©ft^KB^T, 

*WIW>J»W»Sli: LTs ZmtZMfWUKEMO) 
m%M1LmiZl£ZfrST°£>Zo C©«?«\ 7ny** 
^fJ^fiSOKSli^M^ffl (p[o.o]-p[+i.o]) ©ft^ 
«£(+) ©Hfclctt. 7ny94HWJ£OT4>&ff«>H 
*lc»r *«E«lc«:-«f!Hin U XP >y -7«^¥iJ^fii 
BORSHXe^fl (P[0.0]-P[+1.0]) ©IWtffK-) 

*»iE«(c-*tttiiT*. 

[0 0 7 7] *LT. SffiSttfeBSKftrsffiEft 
lEffilc, t OOSttfeflXlcttJSr SfltiRK i ( i = 1, 2. • •• 

6) ssttr « c t y £j«t «. 

[0 0 7 8] ftUM6 3li. E22Biil1i$B£fi£a3 3fr6 
£6. *IT < SBiEHllBttDBBflP [-2, 0] . P [-1 . 0] . P 
[0, 0] . P [+1 . 0] . P [+2, 0] , P [+3, 0] IE, BiKffiSS'JffiiEM 
JitRgP 6 2 IC «t -d T^fiMrftfcjWW **E»«nJW 

So 

[0 0 7 9] -fcU?*6 4U:l3\ JS2lflJRfllS£J8S3 
frS&SftT < S?fIE*tilBig©BiiifiIP[-2, 0] . P[-1. 
0].P[0.0].P[+1,0].P[+2.0].P[+3.0]£, JDWSI6 3lC 

•fcU£*64(a\ ft^^ 1©ft2V${Stf 0 © 
MSBXflRB£>SB3fr6S£6nT<%BjE 
W^BROB^filP [-2. 0] , P [-1 , 0] , P [0, 0] . P [+1 . 0] . P [+ 

2,o],p[+3.o]^^cD^sai^-rs. -h^y^6 \<n^ 
y h«icisi:ftBiieKi*j£-r*«iiEBfisffl*ia*rs. 

[0 0 8 0] 01 2lc^"TJ:5tc, jiiBXPfO.O]^:^ 
oePSCBBPC+I.O] tO«l|i©^ny^«IJWij30«l 

»®BX©BXfflP [-2. 0] , P [-1 . 0] , P [0, 0] . P [+1 , 0] , P [+ 
2,0].P[+3.0]tt. ?»!©J:5lCffiiE?*XSo 
[008 1] 

(a) P[0,0]-P[+1,0] <0©li^ ( 
P' [0,0] =P[0.0]+G' XD0[6]/2 
P' H,0]=P[-1.0] +G'XD0[6]/4 
P' [-2,0]= P [-2,0] +G' XD0[6]/8 
P' [+1,0] =P [+1,0] - G' XD0[6]/2 
P' [+2.0] =P [+2,0] -G' X00[6]/4 
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P' [+3,0]=P[+3,0] -G' XD0[6]/8 
[0082] 

(b) p[o,o]-p[+i,o] ^onms ( 

P'[0,0] =P[0.0]-G' XD0[6]/2 
P' H,0]=P[-1,0] -6' XD0[6]/4 
P'[-2.0]=P[-2,0] -G'XD0[6]/8 
P' [+1.0]=P[+1,0] + G' XD0[6]/2 
P' [+2.0]= P [+2,0] +G'XD0[6]/4 
P' [+3.0]=P[+3.0] +G' XD0[6]/8 
[0 0 8 3] ±tmm<DWMT<lt. 7k¥l5fol<D7av? 

Py*+MX8t£SI52?1i. ^©.fc^KLT^P 
[0 0 8 4] o£tK 7Py*CDffit73lR]+MXW:, 

{ (G&m<o7a'»?<Dmmi5m<<x) x (adsss 

a'y<70)mmi5fav<<xz8 s &mm<Dmmmm&*4 
8 0 ttzt. a omMkOiT^^iim^trnM^ti^ 

■fXtt, 8liig<!:»^3-n5o 
[0 0 8 5] *LT* ffi£L7c?'n-y'?©»l75lR]+M 

^Si*. SBilSiS^ (2Y + 2) T\ *¥iSiStgitf 

5i5<>:'xp 7 <7%m<Dp]jz.mmtf&< ft*, 

[0086] ftfc\ Jrro^i*, jSHXp^i?*© 
ffiU xv>'$;l/TV, PDPS^gM, fiELT^77 

[0087] 

[^<D^] JKD^tctti^ ? - P«y 
^nfc^k«^b?tx, T*-6K*<D&KDAg&?n. 
fc7tP^t#A73*n. 7tP'?A7]if^fy5 

P y 0 / X£&£-t * Z. 1 tfT£* J: o left*. 



[0S©iB£ftM 

[01] MP EG 2 (NTSCi) OH«T-^^-r 

[ei 2 ] 01 qw*t— * <o7a v 'pm.ntttnam 

[03] 02©7'Py?Jg|W>fi<Z>iIi^P m-4,n ~P 
mt5.ii ©flWU'OU <!:> rafc&©fi^l^/U 

[0 4 ] sura ->"i ^ ^rticist+etift^p y * / -r 
xtt^tno)«is« *r ?p y ?0t*£*. 

[05] 7 7 ±P'7"A7Jfi^lc3>fr*7P-y^07lc¥+X 

x jt^stiftiaa/^bo^sisaAM 024©* 

^icJtfc* ft* 7p y * ©Tk^+r-f Xfc *lWtje**ifc 
*fl/t*JU®*™*»tf 1 2 8 O0Dlidli:«t£*tl* 

7p y ?©7.mf+m x»*ftwiaRr*aH?»*. 

[06] JHaHiRflra£jSV30MJS«$-r7a'y^B 
[07] #K«Mra®IDK0inX& «#fft»flUttl 

353 2fr5it e.n*ss»*6*tfiifc<trj : s*fii}taigi53 
3 «fcoT»5h*«ia)«*fii*^-raa;Bi - paB*. 
[08] 707 manias* 4 ©at es* svr ?p y 0 

[09] LPF4Hc«feoTf§5n«LPFj!aa^©*ft 

[010] x^m.mm^ 5 ooiiscsr 

[011] 7P y * / f x&ssb 6 ^p -y 

<70T»5. 

[012] SiHJKP[0.0]d:«a>«Ma)inRP[+1.0] <h 
<D&#© 7P7y ftff*|£*tltt(n# SWT* 

1 ADC 

2 ^py^+Mxatjgaj . 

3 jgaiiS1f$B^fiESP 

4 7P<y94IIM<l£S 

5 7Qy*/*XliiEM»W»5 

6 -?uv'7/<<Xm& 
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mum 
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W]|p[^1]|PI-3.-1]|pi^-l]|p[-lr1]|pt<X-1]p+lr1] 


K+2,-1]|pt+3.-1] 






Drr 


[0] Dm[1] DmI21 Dm[3] Dm[4] Dm[5] Or 
DiImAX | ft * MU, 3 t 


i[6] Dm[7] Dm[8] 0m[9] 0m[10]0m[n] Dr 


>{1Z] 




wa 










P[*4fl] |fl+5;0] 







0o(0] 0o[1] Oo[2] 0o[3] D<rf4] Dr/5] D<£6] 0o[7] Oo[8] Do[9] 0o[10] Do[l1] {X}[12J 



Do_MAX-1 Do_MAX*1 
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Do_MAX_B 



Pt-6,+1] 


Pl-5,+1] 


*4*U 


pt-3, + i]|pi-2^ii|p[-i.+i]|ffan] 


IWifl]|n*2i*l)|w^1]|lM+1] 


Ft+*+l] 







Dp(0] Dp[l) Dp[2] Dp[3] Dp|4] Dp[5J DrfI6] Dp[7] Dp[8] Dp[9] Dp[10J Dp[n] Dp(1Z3 



0plmax-l] f 0p£max+1] 
0p.MAX 

MA 



[09] 



PKrU 


PL-5.-1] PW] Pl-3,-1] PK.-1] PH.-l] 


PtC-1] 


rt+1,-1] Pl^1]|Pl4M3 




Pt+5,-1] 


FWrU 






;0] Dm[1] Dm[2] Dm[3] Dm[4] Dm[S] Of 


i[6] Dm(7] Dm[8] Dm[9] Dm[10JDm[113 Dr 






|pH0] |fl-3j0] |P[-2J0] |P1-1J0] 




PC+2^]^43,D]|kH0) 


Pt+5,03 






Do(0] Do[l] Do[2) Do[3] Do[4] Do[S] D< 


16] 0a[7] Da[B) Dc[9] Do(10] Do[11] Qjj 




p[^*i]|p[-5,4.i3 ptA*n[pi-3.^u Pte+l^-VI] 








*V1] PMr*1] 







OpCO] Dp[1] Dp[Z] Dpf3] Dp[4] Dp[5] DpJB] Dp[7] DptS] Op[9] Dp[10] Dp[1t] D#12] 



DF^O] DF[1] DF[2] 0f[3] DFf4J DF[51 0W6] 0F[7) DF[8] OF19] DF(10] DFItlJ OF112) 
«*Aout tf*Atn «*Bin OttBout 
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DO[61 
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CB16 CC01 CE02 CEOS CH08 
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